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DECLARATION OF RESPONSIBLE CHARGE

I, hereby declare that I am the Civil Engineer of Work for this project.  That I have exercised
responsible charge over the design of the project as defined in Section 6703 of the Business and
Professions Code, and that the design is consistent with current standards.

I understand that the check of project drawings and specifications by the County of San Diego is
confined to a review only and does not relieve me, as Engineer of Work, of my responsibilities for
project design.

_____________________________________    ______________
Matthew Barlow     R.C.E.     62906            Date
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1.0 Introduction

The proposed project involves the development of 161 acres in the East Otay Mesa area of San
Diego. The project site is located southeast of the future intersection of Alta Road and Airway
Road and immediately north of the U.S./Mexico border.  The site involves the mass grading of
approximately 59 “mixed industrial” pads, half width improvements of Alta Road fronting the
project and extending approximately 2600’ to the north, and extending Siempre Viva Road  and
Airway Road approximately 1200’ to the west.

In 1990, the State Water Resources Control Board (SWRCB) issued a National Pollutant
Discharge Elimination System (NPDES) permit that regulates stormwater discharges. The permit
required the use of Best Management Practices (BMPs) to control the discharge of pollutants to
waters  of  the United States.   In  January 2007,  a  new Municipal  Separate  Storm Sewer Systems
(MS4) permit, Order R9-2007-0001, was adopted to renew the NPDES permit.  The permit
directed the copermitees within the County of San Diego to enforce new stormwater discharge
requirements by March 2008.  Order R9-2009-0007 is based on the federal Clean Water Act
(CWA), which prohibits the discharge of any pollutants that impair waterways.

The most significant new requirements include requiring, Low-Impact Development (LID)
BMPs, medium/high treatment control BMP effectiveness, and a Hydromodification
Management Plan.  Low Impact Development (LID) is a required approach to reduce stormwater
runoff rates and durations.  The technique emphasizes mimicking natural hydrologic conditions
through promoting infiltration.  The first goal of LID is to reduce the generation of storm water
runoff.  The second goal is to treat pollutants where they are generated by evenly distributing the
management of storm water throughout the site.  Selected treatment BMPs must have a medium
or high removal efficiency rating or have a treatment train.  Any BMPs with low/medium
removal efficiency will require an additional BMP placed in series in order to capture pollutants
that pass through the first treatment device.  The Otay Business Park Storm Water Management
Plan further discusses water quality treatment.

The Final Hydromodification Plan will be adopted in 2010; until then, the Interim
Hydromodification Criteria must be met for projects priority projects over 50 acres.
Hydromodification refers to changes in the natural flow pattern (surface flow or groundwater) of
an area due to development.  Land development impacts include increasing impervious surface,
decreasing vegetation, soil compaction, and construction of drainage facilities.  The effect of
these actions on runoff is less infiltration, increased volume, and increased duration.  Storms that
previously didn’t produce runoff under pre-project conditions can produce erosive flows post-
project.  Ultimately, the receiving water stream bank is eroded with an increase in volume of
runoff and the length of time that flows occur.  Hydromodification can be managed by reducing
runoff  flow  and  volume  with  LID  practices.   LID  practices  and  facilities  reduce  the  need  for
stormwater control facilities.
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Figure 1: Vicinity Map

2.0  Existing Conditions

The existing site has two tributary drainage basins with the drainage divide down the middle of
the parcel in a north/south direction see Exhibit A-Conceptual Proposed Detention Basins.
The drainage basins are identified as the east and west basins.  The total tributary area
contributing runoff flows to the west basin is 309 Ac., approximately 92 Ac. of this area is within
the project boundary.  The total tributary area contributing runoff flows to the east basin is 711
Ac., approximately 73 Ac. of this area is within the project boundary.

The site currently consists of open fields with medium vegetation and was previously used for
agricultural purposes. Existing runoff is currently conveyed in a series of existing drainages
swales in a natural flow condition across the site and flows across the border through culverts.
Per the County of San Diego Hydrology Manual, June 2003 the soil classification for the site is
Soil Type D.

3.0  Proposed Conditions

The proposed project will provide several locations to pick up offsite flows from the north.   See
Otay Business Park Hydrology/Drainage Study by Kimley-Horn and Associates dated July 2008
for more details. Offsite flows draining toward the west basin will be captured and conveyed in
an underground drainage system in Alta Road.  This system will also be used to convey runoff
from the proposed Siempre Viva Road, Airway Road, and Alta Road extensions.  This
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underground drainage system has been provided to bypass offsite flows through the proposed site
separating proposed onsite flows from the offsite runoff.  The offsite street improvements,
including the extension of Siempre Viva Road, Airway Road, and Alta Road, is captured in the
onsite storm drain which drains into the west detention basin.

Offsite flows captured just north of the east basin will be conveyed through the site using a
natural lined channel.  The natural lined channel will only be used to convey offsite flows
separating the proposed onsite flows from the offsite flows.

Curb inlets and desilt basins will be used to capture onsite flows.  A series of underground
drainage systems will be provided to route flows to two detention basins located at the southwest
and southeast  corners  of  the project.   The detention basins will  be used to detain the developed
flows back to existing conditions for peaks and durations per interim hydromodification criteria.
The detained flows will be released offsite to the south maintaining the original drainage flow
path and avoiding diversion of flows.

4.0  Methodology

The Interim Hydromodification Criteria requires post-project runoff durations and peak flows to
not exceed pre-project durations and peak flows.  Specifically, the post-project discharge duration
between 20% of the 5 year flow (0.2Q5) to the 10 year flow must not exceed the pre-project
durations by more than 10% over more than 10% of the flow duration curve.  Post-project peak
flow rates between 0.2Q5 to Q5 must not exceed pre-project peak flows.  Flow rates between Q5
to Q10 may not exceed pre-project flows by up to 10% for a 1-year frequency interval.

The San Diego Hydrology Model (SDHM) software was used to analyze the proposed project for
compliance with the San Diego County Interim Hydromodification Criteria.  This software is
capable of modeling hydromodification management or flow control facilities to mitigate the
effects of increased runoff from proposed land use changes that may have negative impacts
downstream.

SDHM is based on actual recorded precipitation data.  For this project the nearest precipitation
gauge was at the Lower Otay Station with precipitation data 1959-2004.  Although the Lower
Otay rainfall station is the closest in proximity to our project, we found that it does not accurately
represent this project.  The isopluvial maps and precipitation zone maps provided in the San
Diego County Hydrology Manual provide a comparison of rainfall zones across the County.
When the proposed project location is plotted on this map, along with the location of the Lower
Otay  rain  gauge,  it  is  apparent  that  they  are  in  very  different  rainfall  zones.   In  order  to  better
represent the rainfall at the proposed project, the Lower Otay rainfall data was scaled by a factor
of 1.3.  The scale factor was determined by the difference in the project’s isopluvial value and the
Lower Otay Station isopluvial  divided by the Lower Otay Station isopluvial.   See Appendix A
for additional information, including isopluvials and Figure C-1 (PZN Map) with the project
location noted.

The program is a continuous simulation program accounting for all storm events which differs
from typical methods of using the peak from a single storm event such as 50-yr, 100-yr, etc.
SDHM uses the Hydrologic Simulation Program-Fortran (HSPF) software as its computational
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engine to run rainfall-runoff algorithms.  The program HSPF generates hourly runoff time series
from the available rain gauge data over number of years is supported by the EPA and USGS.
SDHM has  taken  HSPF and  calibrated  the  parameters  for  San  Diego.   Calibration  is  based  on
simulated and observed values.  Frequency is calculated based on the peak outflow for each year.
The peak outflows are ranked and assigned a return period (years) based on the Weibull plotting
position:
Return period = N/(m+1)

Where: N= number of years
m= rank

Flow Control Analysis and Sizing
Pre-project and post-project model scenarios for the project site were created.  The pre-project
model consists of two basins (east and west) with the landuse defined as Soil C/D with a flat 0-
5% grass surface and Soil C/D with flat 0-5% dirt surface.  The existing site is relative flat, with
approximately 30% dirt and 70% natural grass/vegetation based on aerial photographs.

Post-project model basins consist of impervious roads and industrial use parcels.  Although this
project proposes street improvements and graded pads, the graded pads are modeled for the
ultimate “mixed” industrial use.  Per the County of San Diego Hydrology Manual (June 2003),
industrial use parcels are 72% impervious.  The MS4 permit requires all developments to include
LID features.  The hydromodification management plan models the proposed lots in ultimate
condition.  Due to mandatory LID measures, the industrial use parcels are modeled as 70%
impervious.  The future developer of the graded lots must incorporate LID techniques into their
project to comply with hydromodification standards.  At the time of development, the developer
must demonstrate the LID techniques proposed are at a minimum equivalent to this model.
Various LID techniques such as permeable pavement, dispersion, green roofs, rainwater
harvesting,  flow-through  planter,  bioretention  area,  or  grass  swales  are  available.   The  70%
impervious area from the parcels was divided between roof area and parking area.

The water quality runoff from the proposed impervious roads will be directed into grass swales
within the right-of-way.  Vegetated swales are shallow channels that collect and convey runoff
slowly.  Runoff is filtered through the vegetation to trap pollutants, promote infiltration, and
reduce the flow velocity of the stormwater runoff.  Grass swales have not been modeled in
SDHM because the grass swales will be designed only to capture the water quality runoff (first
flush).  The pervious area from the swales accounts for approximately 5% of the dedicated road
right-of-way; this was entered into the model as soil C/D grass (slope 0-5%).

In addition to the LID techniques,  ponded storage is  required to detain the flows to 20% of the
five year design flow.  Flow control techniques were sized iteratively through SDHM in order to
reach hydromodification compliance.  The volume of detention basin size was based on allowable
discharge.  The precipitation data for the scaled Lower Otay produced the 5-year existing
condition flows of 6.91 cfs for the east basin and 8.68 cfs for the west basin.  The 10-year existing
condition flow is 10.89 cfs for the east basin and 13.67 cfs for the west basin.  San Diego County
does not experience large rainfall events; therefore, the returned 5-year frequency runoff is
relatively small.  Twenty percent of the five year discharge (0.2Q5) generated from the model is
1.38 cfs from the east basin and 1.74 cfs from the west basin; this is the maximum discharge
allowed.  See Table 1 for pre-developed flows.
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Table 1: Peak Requirement Pre-developed vs. Mitigated

Flow
Frequency

East Basin* West Basin*

Flow (cfs)

Pre-developed Mitigated Pre-developed Mitigated

2 Year 0.25 1.10 0.31 1.56
5 Year 6.91 1.31 8.68 2.05

10 Year 10.89 10.53 13.67 3.13

25 Year 29.34 16.00 36.84 13.32
* Onsite tributary areas for the east and west basins are approximately 73 and 92 acres, respectively

The function AutoPond in SDHM automatically sizes the pond to meet the required flow
duration.  The west basin requires 17.9 ac-ft of storage and the west basin requires 31.3 ac-ft of
storage to comply with hydromodification requirements (see Appendix B).  The surface area of
the east basin is 1.4 acres and the surface area of the west basin is 4.0 acres.  The surface area of
the detention ponds are subtracted from the overall acreage. Figure 2 and Figure 3 demonstrate
the interim hydromodification duration requirement is not exceeded provided the following
detention basins are incorporated (see Table 2).

Figure 2: East Basin Duration Requirement Pre-developed Flow vs. Mitigated Flow
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Figure 3: West Basin Duration Requirement Pre-developed Flow vs. Mitigated Flow

Table 2: Detention Basin Properties
Detention Basin Properties East Basin West Basin

Volume (ac-ft) 18.5 32.5

Surface Area (acres) 1.4 4.0

Depth (ft) 17.8 9
Orifice (inches) 3.6 4.7

Drawdown Time (days) 9.0 16.0

The two detention basins for this project are required to meet the new interim hydromodification
requirements and flow control detention criteria.  The hydromodification requirements restrict the
duration of the existing storm between 0.2Q5 and Q10 and peak flow between Q5 and Q10.
Flows greater than Q10 is not subject to hydromodification; however, the peak existing discharge
from the rational method may not be exceeded.  In this case, the hydromodification requirements
govern.  The 50-year and 100-year hydrographs produced by the rational method presented in the
Otay Business Park Hydrology/Drainage Study dated January 2010 by Kimley-Horn and
Associates, pass through the detention basins with more than 1 foot of freeboard.  See
Hydrology/Drainage Study for additional information regarding discharge rates for the 50 and
100-year rational method storms.

The drawdown time is the time it takes for the basin to empty when completely full.  The SDHM
program calculates the drawdown time for the detention basins in the result analysis; however,
the program’s calculated drawdown time does not accurately reflect the detention basin’s
operation.  The program’s drawdown time calculation is maxed at 5 days.  The drawdown time
was manually calculated using Microsoft Excel and the stage versus discharge values exported
from SDHM.  The time of discharge was calculated at each stage and summed for the total time;
see Appendix B for the drawdown time calculation.  The drawdown time for the east basin is 9
days and the drawdown time for the west basin is 16 days.
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The drawdown time for the detention basins required to meet the hydromodification criteria
exceeds the 72 hour maximum residence time recommended in the San Diego County Drainage
Design Manual.  A 72 hour maximum residence time is recommended for detention basins to
prevent mosquito development.  The County of San Diego Low Impact Development Handbook
addresses vector control by referencing the article “Managing Mosquitoes in Stormwater
Treatment Devices” written by Marco Metzger from Vector-Borne Disease Section of the
California Department of Health Services.  The article recommends mosquito monitoring and
control for structures that hold water over 72 hours.  A Vector Control Plan for the two detention
basins is provided in Appendix C.

Partial Duration
The peak flow frequency statistics, i.e. Q5 and Q10, estimates how often flow rates will exceed a
given threshold.  There are two common methods to determine the frequency of recurrence of
flood data: annual maximum series or partial duration series.  The annual maximum series selects
the highest peak discharge in one year.  The partial duration series considers multiple storm
events in a given year.  The SDHM program calculates flow frequency based on selecting annual
peak flow values.  The Brown and Caldwell memo “Using Continuous Simulation to Size Storm
Water  Control  Facility”  dated  May  2008  notes  that  peak  annual  series  may  not  accurately
represent San Diego County’s semi-arid environment.

In order to determine the most appropriate method, the Annual Maximum Series and Partial
Duration Series method was used to compute the Q5 and Q10 for the project’s east basin for
comparison.  The Annual Maximum series was produced in SDHM and the Partial Duration
Series was computed using Microsoft Excel.  All the hourly flow data generated for pre-
developed conditions in SDHM were extrapolated using the EPA’s WDMUtil program and
imported into Microsoft Excel.  The hourly data for 45 years of rainfall data generates
approximately 395,200 time steps of simulated data.  The time series were divided into sets of
discrete unrelated events.  The discrete rainfall events were set following the following criteria
from the San Diego Final Hydromodification Plan, December 2009:

To determine a discrete rainfall event, a lower flow limit was set to a very small value,
equal to 0.002 cfs per acres of contributing drainage area.
A new discrete event is designated when the flow falls below 0.002 cfs for a time period
of 24 hours.

Applying these criteria, 74 discrete rainfall events were defined over 45 years.  The rainfall
events range in time from 1 hour to 642 hours.  The maximum peak flow for each rainfall event
was determined and ranked.  The highest peak flow was ranked number one.  Then the recurrence
interval was computed following the equations in the article “Annual Floods and the Partial-
Duration Flood Series” by W.B. Langbein dated 1949.  The return period equation is summarized
below:

Return Period, (years) = 1/1-e-
Where: =m/N
m=rank
N=number of years

This plotting distribution was compared to the Weibull Plotting Position, both computed flow
frequencies within 5% of one another.  The Partial Duration Series slightly increases the flow
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frequency for smaller rainfall events; however, the difference is minimal.  See Table  3 for
comparison.  Based on these results, the flow frequency calculated using the Annual Max Series
provides a reasonable estimation of rainfall events.

Table 3: Annual Max versus Partial Duration for Flow Frequency
Flow

Frequency
East Basin Pre-developed (cfs)

Annual Max Series Partial Duration Series

0.2Q5 1.4 1.7
Q5 6.9 8.3

Q10 10.9 13.1
Q25 29.3 28.9

5.0  Results

Hydromodification management was required for this project to prevent downstream erosion
caused by land development.  Ultimate use for the 165 acre project site consists of arterial roads
and “mixed” use industrial parcels.  Compliance with the interim hydromodification criteria was
demonstrated using the continuous simulation program SDHM.  The post-project scenario was
modeled for ultimate use to determine flow control devices.  Flow controls required include LID
and ponded storage.  Runoff from the streets is directed to grass swales for water quality.
Industrial use parcels will require LID when fully developed; therefore, the typical 72%
impervious area is assumed to be 70% impervious.  LID practice alone does not meet
hydromodification flow duration requirements because they do not perform well during large
runoff events.  Two detention basins (one east and west) are required to reduce runoff peaks and
durations.  The area of the detention ponds was subtracted from the overall acreage.  Tables 1 and
2 previously provide a summary of these results.

k:\snd_ldev\095529000 - otay business park\hydromod\529000-hydromod.doc
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